I.
Introduction:
Septicemia has remained a major cause of mortality in the neonates both in developing as well as developed world in spite of evolution of so many potent antimicrobial agents and advanced neonatal life support care. Incidence of neonatal sepsis ranges from 1 to 14 per 100 live births in different studies but community incidence is much higher due to gross under reporting. Septicemia accounts for 6-10% of perinatal death and 20% of neonatal deaths in hospital-based study. The mortality of neonatal sepsis has remained almost unchanged in last two decades. One important cause among many others is non-availability of any specific and sensitive test for early diagnosis and non specific early clinical signs (1, 2, 3) .
Though isolation of organism from central body fluids is still the most specific test and gold standard to diagnose neonatal sepsis, the main problem is that the culture result is not available before 48-72 hours and in a number of cases no bacteria could be isolated from blood even in highly suspected cases of sepsis where early initiation of potent antibiotic is important for favourable outcome. Due to these limitations a number of adjunctive tests have been evaluated for prompt diagnosis of neonatal septicemia with certainty . Some of these tests have very high sensitivity and negative predictive value almost approaching 100% viz. IT ratio, Creactive Protein and neutropenia (<1750/ cmm) (1, 3, 4, 5) . Estimation of alteration of serum fibrinogen and other coagulation profile as adjunctive test has drawn interest of many workers since long time. Fibrinogen, factor 1 of coagulation cascade is a soluble glycoprotein. In response to any inflammatory stress there is an activation of haemostatic mechanism as well as enhanced synthesis of fibrinogen in liver. In decompensate stress viz. advanced sepsis, there is intense stimulation of fibrinolytic mechanism causing a fall in fibrinogen and activation of disseminated intra-vascular coagulation (DIC). There is transient elevation of serum fibrinogen level immediately after birth which declines to normal adult level during first 24 hours and latest by 5 th day of life. However in presence of septicemic process the fibrinogen level does not come down to normal level rather it remains elevated sometimes very high. The present study is directed to note alteration in serum fibrinogen level in septicemic neonates.
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II. Materials & Methods:
A case-control study was carried out in the Pediatric Ward, B.S. Medical College, Bankura from June 2011 to February 2012. Study population included the neonates admitted to the pediatric ward during the study period.
Cases were selected from neonates admitted consecutively in the ward during the study period with any combination of clinical features mentioned here under and subsequently fulfilled any two of the five laboratory parameters and were taken as cases of possible sepsis. Clinical features: Poor feeding, poor activity, thermal instability, respiratory distress, abdominal distention, bulging fontanalle, altered sensorium, abnormal cry and convulsion. 
III.
Study Plan:
Controls were post natal age and gestational age matched neonates without any clinical features suggestive of possible sepsis. A total of 60 cases and 60 controls were recruited in the study. Detailed history of presenting illness, duration of illness, ante-natal, intra-natal and postnatal events were recorded on admission in both cases and controls. Venous blood samples of neonates selected as case after being screened by clinical and laboratory examination were sent for culture and drug sensitivity testing. The cerebro-spinal fluid (CSF) was also sent on admission and whenever meningeal involvement was suspected. The neonates suffering from possible sepsis were treated as per standard guidelines. Suitable modifications were made based on culture and drug sensitivity report and clinical course.
Serum fibrinogen levels were estimated in both cases and controls on two occasions: once before sixth day of life (Day "O" value) and another on or after 6 th day of life (≥ 6 th Day PNA value) considering that in all neonates serum fibrinogen level came to normal "adult" value by 6 th day of life in absence of sepsis. 30 neonates were admitted on or after 6 th day of life and so their serum fibrinogen level were estimated once (≥ 6 th Day PNA value) as in other 7 neonates who were admitted during 0-5 days of life and died before 6 th day of life (only Day "O" values were taken).
IV.
Laboratory Method:
1. Total leukocyte count, differential leukocyte count, immature neutrophil count and its ratio with total neutrophil, toxic granules in neutrophil were examined manually in a standardized laboratory of B.S. Medical College, Bankura by expert of clinical hematology. 2. Micro ESR was also measured manually with microhematocrit tube. 3. C -reactive protein was tested with Avitax -CRP rapid latex agglutination test kit. 4. Blood cultures were initially done in glucose broth and subcultures were done on blood agar, chocolate agar, Maconkey agar and standard technique were used to identify organism. 5. CSF study was done using standard procedure in Central Pathology department. 6. Serum fibrinogen level was estimated using auto-analyzer (AUTOLAB-Boehringer Mannheim Ltd.) (12) . "Z" tests were applied to determine any difference of serum fibrinogen level between septicemic neonates and healthy neonates. The study protocol got clearance from Institutional Ethics Committee of B.S. Medical College, Bankura. Results: 60 neonates were recruited as cases of which 35 were male and 25 were female. The average weight of septicemic neonates under study was 2.175 + 0.495 kg. The age of onset of 80% study neonates were more than 3 days; however 50% admitted before 6 th day of life. Poor feeding, respiratory distress, abdominal distention, hepatomegaly, cold extremities and hypotonia are the most common presentation in septicemic neonates. Among 60 cases of possible sepsis, Gram positive bacteria were isolated in 24 cases and Gram negative bacteria were isolated from 18 cases as causative organism. In total blood culture confirmed 42 cases of neonatal septicemia. *Blood culture positive A=42; ** Blood culture negative B=18.
CSF profile was suggestive of meningeal involvement in 14 cases out of which 8 developed neurological manifestations. Table - 5 revealed no significant difference in serum fibrinogen level between term and pre-term controls not even between Day "O" value and > 6 th Day PNA value. Among 60 cases, 13 septicemic neonates had serum fibrinogen level less that 200 mg/dL in either of the two occasion and 6 had more than 1000 mg /dL . The sensitivity of serum fibrinogen level to diagnose neonatal septicemia was also determined compared to blood culture. The mean + 2 SD of the control was taken as "cut-off" value for diagnosis of septicemia both in Day "O" value and > 6 th Day PNA value. The cut-off value for neonates with age of 0-5 days: 316.5 mg/dL and the cut-off value for neonates with age 6 th day or more: 339.9mg/dL. The > 6 th Day PNA value showed higher sensitivity than Day "O" value as evident in table-6. 
V. Discussion:
In the present study, septicemic neonates showed consistent elevation of serum fibrinogen level in Day "O" value and > 6 th Day PNA value than age, sex and gestational age matched controls both in term and pre-term neonates (Table-3 However, Becht and Semard found that serum fibrinogen levels lagged behind the development of an inflammatory process and in their opinion, this parameter should not be relied on for early evidence of infection. Speer et al.
in an intention to evolve early diagnostic markers in neonatal septicemia and/ or meningitis recorded that immature to total (I:T) ratio of neutrophil and C-reactive protein were better laboratory, markers of neonatal sepsis than fibrinogen but the latter showed some elevation in sepsis.
Aldridge et al. recorded significant elevation of serum fibrinogen level in neonatal sepsis which conformed to the present study. Other studies also corroborated the fact. Kvasnicka et al. reported significant elevation of serum fibrinogen to any stressful condition viz. infection, trauma etc. compared to healthy control. Baskurt et al in rat model demonstrated the same findings. It was also observed in this study that serum fibrinogen level had definite prognostic significance showing higher mortality in hypofibrinogenemic neonates (serum fibrinogen level < 200mg/dL) than in nonhypofibrinogenemic neonates (serum fibrinogen level >200mg/dL). Out of sixty septicemic neonates, thirteen had serum fibrinogen level less than 200mg/dL at any point of their illness and ten out of thirteen died showing almost 77% mortality. On the other hand, out of forty seven non-hypofibrinogenemic neonates with sepsis only two died giving a mortality rate of 4% and the difference is significant. Activation of fibrinolytic activity with low fibrinogen level is an indicator of decompensated haemostatic system which is associated with poor prognosis. The septicemic neonates with serum fibrinogen level less than 200mg/ dL at any point of their illness developed bleeding manifestation more frequently than other septicemic neonates. Twelve out of thirteen hypofibrinogenemic neonates developed bleeding manifestations compared to six out of forty seven nonhypofibrinogenemic neonates and the association between hypofibrinogenemia and bleeding manifestations were significant. Bach-Gansmo et al. showed that in advanced and severe sepsis there was activation of fibrinogen degradation products. Pedrinelli et al.
in a different setting reported that serum fibrinogen level could correlate well with mortality.
Martinez et al. studied intensively the role of different parameters of coagulation in neonatal sepsis. Fibrinogen level in septicemic neonates was significantly higher than healthy controls. They also documented that markers of the activation of coagulation including fibrinogen also remained high in the survivor group whereas the non-survivor consistently displayed evidence of activation of fibrinolytic system. They concluded that the early sepsis was characterized by activation of coagulation system with high titre of fibrinogen and mortality was associated with low fibrinogen level due to intense fibrinolytric activity. Mikic et al. also reported negative correlation between mortality and serum fibrinogen level on admission in septicemic neonates. Mavrammatis et al.
reported that in early sepsis two parameters of coagulation activation were changed: decrease in factor XII and increase in fibrinogen. However in severe sepsis and septic shock coagulation were markedly decreased irrespective of causative organism. "Sepsis screen" parameters were considered useful adjunctive test for diagnosis of neonatal sepsis and demonstrated high sensitivity in the present study also. The sensitivity ranged from 61.9% in Micro ESR to 85.7% in I:T ratio which corroborated by other researchers. Simultaneous use of more than one screening test would automatically increase the sensitivity of "sepsis screen".
Role of serum fibrinogen level as a marker of neonatal septicemia in addition to other adjunctive tests was also tried to be elucidated in this study. Sensitivity of serum fibrinogen elevation was estimated using "mean + 2SD" value as "cut-off". It was seen that the sensitivity of this test as a diagnostic parameter was in the range of 66.7% (Day "O" value) and 83% (> 6 th Day PNA value) taking "sepsis screen" as gold standard. This finding was consistent with the finding in other studies.
VI.
Conclusion:
Efforts to elucidate alteration in the hemostatic and fibrinolytic parameters in neonatal sepsis are a relatively new area. The study was undertaken with a desire to find out alteration in serum fibrinogen level in neonatal septicemia and to demonstrate the diagnostic and prognostic significance of this alteration. Further studies in this issue will add to more elaborate understanding of this parameter and its role in neonatal sepsis.
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